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.Summary More than 10 years after publication, international guidelines remain
poorly implemented. To better implement them, we need to develop new strategies
adapted to the expectations of patients and health professionals outside hospital
settings and to ensure better outpatient follow up in the community.
We developed a bilingual education programme including a brochure designed to
support an interdisciplinary health care network and measured hospitalisations (H),
work absenteeism (WA), emergency visits (EV), asthma medication (AM) and quality
of life (QL Juniper) before and 12 months after the intervention.
All QL scores improved significantly in comparison with pre-intervention values.
Health service use decreased dramatically when comparing the 12 months prior to
and after the intervention(H: 35–8%, WA: 39–14%, EV: 88–53%). The final cost/
benefit ratio of the programme was 1.96.
Interdisciplinary implementation strategy of patient education is cost-effective,
improves quality of life for asthmatics, and reduces strain on health services. Such a
health care network does not require an expensive infrastructure and is better
adapted to the reality and competences of clinical practice.
r 2004 Elsevier Ltd. All rights reserved.4 Elsevier Ltd. All rights reserv
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The social and economic impact of asthma remains
high more than 10 years after publication of
international guidelines.1–3 A recent Europeaned.
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control throughout Europe falls far short of the
goals for long term management of asthma.
Patient education is recommended as a key
component of asthma management because many
randomised controlled studies have proven its
efficacy in decreasing asthma morbidity and utili-
zation of health care resources.5 However, many of
these studies have been done in university or
hospital settings6–9 in selected populations. Bailey
et al.8 have shown that replication of an education
programme which has been proven to be efficient
in a university medical centre does not work in
routine medical practice. Participation in these
programmes is often low.10 Offering patient educa-
tion through family physicians, repeatedly and
without hospitalisation for acute attacks might
prove more successful. As most asthmatics are
outpatients, there is a need to develop new
strategies adapted to expectations of both patients
and health professionals, and thus better imple-
ment the guidelines in clinical practice.11,12
We therefore decided to perform a multidisci-
plinary community study involving local family
physicians, specialists, pharmacists and nurses, in
collaboration with a university centre competent in
adult education. Before beginning the study, we
took great care to teach the educators not only
about asthma as a disease, but also about concepts
of adult learning and behavioural changes.13,14 We
also believed that a regular outpatient follow-up
through a team of health professionals might be
more productive in reinforcing the key messages.Material and method
The study was conducted in Valais, an alpine and
bilingual Swiss canton of 270 000 inhabitants with
no university and with a low density of medical
specialists. We thus needed to optimize health
professionals resources over long distances in a very
mountainous area. Patients were enrolled from May
1999 to January 2001. The protocol was approved
by the Ethical Committee of the Geneva Faculty ofTable 1 Content of the brochure.
 Definition of asthma, focusing on both inflammation and bronc
 Identification and control of triggers
 Therapeutic modalities with or without drugs, insisting on prop
 A detailed description of inhalation devices available in Switze
 Recognition of acute asthma exacerbation using symptoms and
 Preprinted action planMedicine, and partially supported by the Swiss
Academy for Medical Sciences.Recruitment
In order to include mild and stable asthmatics,
medical doctors participating in the program
recruited asthmatics from their own practice as
they came to their doctor for a regular visit and not
for exacerbation of their asthma. First we randomly
selected 10–20 patients per practitioner using their
patients files and who had the diagnosis of asthma.
Inclusion criteria were therefore: outpatient asth-
matics with an FEV1X50% of predicted value
without any acute exacerbation in the previous 30
days, aged between 16 and 70 years, and with good
French or German fluency. The diagnosis of asthma
was confirmed by a chest physician, and an
improvement of FEV1X20% after inhaled salbuta-
mol had to be documented in the 2 weeks before
entering the study. Asthmatics with any somatic co-
morbidity or those unable to communicate effi-
ciently with the health professionals were excluded
from the study. Presence of a psychiatric disorder
was not considered as an exclusion criteria.Adult asthma education programme (EP)
We first devoted considerable time to writing a 56-
page brochure15 in collaboration with university
patient education specialists. This was done via an
interdisciplinary focus group comprising all re-
quired health professionals, enhanced by the
unique insight of an asthmatic patient who was
also a communication specialist. His presence was a
key element as it gave the health professionals a
unique perspective into the real life of asthmatics.
We decided to write the brochure with a straight-
forward, humorous approach. We assumed only a
basic reading level, and incorporated many illus-
trations to make the brochure accessible to any
patient while retaining the degree of accuracy
required by health professionals.
The contents of the brochure (entitled: ‘‘How to
live better with asthma’’) are listed in Table 1.hoconstriction
hylactic use of inhaled steroids
rland
/or peak flows
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a pre-printed action plan was set up with clear
instructions, and the role that patients could play
in promoting their own health (compliance in
taking medications; self-management) was empha-
sized. Finally, as a quarter of the population of
Valais speaks German, the brochure was translated
into German by another multidisciplinary team,
and checked by bilingual readers.
Thirty-seven primary care physicians, 7 lung
specialists, 7 pharmacists, and 2 respiratory nurses
attended a 2-day asthma education seminar. How-
ever only 6 physicians, 3 pharmacists and 1
respiratory nurse participated in the whole study
including recruitment and patient follow-up. The
learning objectives were: to gain basic and common
knowledge about asthma therapy; to help care-
givers manage this chronic disease following the
international guidelines;1–3 to define all roles in
patient education; and to reinforce the interdisci-
plinary network. We believed that pharmacists
and/or respiratory nurses could collaborate with
practitioners and/or specialists to help the patient
improve his coping with asthma, providing care-
givers could build a health network around each
patient that was as close as possible to routine
medical practice. This would bring coherent sup-
port tailored to the real needs of each patient.
Such an interdisciplinary approach could create an
ascending spiral of care around the patient,
allowing a dynamically evolving education process
throughout follow-up (Fig. 1). To demonstrate
improvement in knowledge and skills of the
participants, they answered a structured question-Figure 1 Symbolic representation of the ascending spiral
that progressively helps the asthmatic to better cope
with his disease through an interdisciplinary professional
network.naire and performed practical tests (peak flow
measurements, use of inhalation devices etc.)
which were scored by neutral observers before
and after the seminar. Results are reported else-
where to make the paper concise.16Interdisciplinary network follow-up
When entering the study, each patient received an
individualized 30min briefing from the coordinating
nurse and the chest physician. They all received the
brochure, and were asked to read it and make
comments. They were invited to telephone the
nurse or the physician if they had any questions.
The learning aims were discussed, agreed between
patient and care-giver, and written in a personal
notebook that was given to each patient. If
necessary, pharmacists and general practitioners
also added personal remarks after mutual agree-
ment with the patient. Special care was taken to
listen to patients and answer their needs. Patients
were followed up over 12 months, attending 2 GP
visits (at 3 and 9 months) and 2 specialist visits (at 6
and 12 months), respectively. The coordinating
nurse attended the visits to the specialist not only
to teach the patient, but also to ensure completion
of the research questionnaire, and to check the
patient’s notebook which acted as a coordinating
tool, allowing effective communication between all
involved health-care providers.Outcome measures
Every patient answered a questionnaire before, and
12 months after EP, covering quality of life and
asthma severity (as defined by nocturnal symptoms
according to GINA2: stage 0 no nocturnal asthma;
stage 1: nocturnal asthma symptomso2 nights/
month; stage 2: nocturnal asthma symptoms42
nights/month butoonce a week; stage 3: nocturnal
asthma symptoms4once a weekothan once a day;
stage 4: nocturnal asthma symptomsXonce a night).
Spirometry was also performed at the same time.
Health-related quality of life was assessed using
the French and German translations of the ‘‘Asthma
Quality of Life Questionnaire’’ by E. Juniper, a 32
item questionnaire covering 4 domains: symptoms,
activities performed, emotional resentment and
environment.17 We measured direct and indirect
costs of asthma as recently described by Szucs
et al.18 and Trautner et al.6 Emergency visits,
hospitalisations and work absenteeism data were
obtained from the general practitioners and
confirmed if necessary by insurance companies. To
perform a cost analysis of the program we took into
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absenteeism and anti-asthmatic medication con-
sumption. Mean daily cost of hospitalisation was
obtained from the Federal office of statistics,19
cost of emergency visits (EV) for asthma was
estimated from data of 2 local hospitals, and
pharmacists collected prescriptions made by phy-
sicians the year before intervention and the year
following the start of EP.
We calculated the number of outpatient visits for
asthma before and after the beginning of the EP.
Their mean cost was estimated according to local
tariffs. Yearly cost of asthma pharmacotherapy was
calculated by pharmacists recording all anti-asth-
ma drugs prescribed over the 12 months prior to
and after the educational intervention. We took
into account the costs of the development and
production of the brochure, as well as the costs for
the 2 days of teaching provided for the 50 health
care workers participating in the study.
Statistics
Results are expressed as means7SD and range.
Student t-tests or Wilcoxon tests were used to,
respectively, compare normally or not normally
distributed values, and X2-test for comparing group
proportions.Results
Patients
Eighty-two patients were eligible; 76 patients (6
refusals) were admitted, but only 66 participated
for the 12 months duration of the study (age:
44.7715.8 years; 16–78; M/F=30/36; FEV1Table 2 Health care consumption before and 12 months
Before E
n ¼ 66
Hospitalised patients 23/66 (3
Total days of hospital stay 232
Stay duration (days) 10.175.
Emergency visits (EV) 58/66 (8
EV total 314
EV per patient 5.474.7
Outpatient visits for asthma* (mean; SD) 272 (5.1
Work absenteeism(WA) 26/66 (3
Total WA days 652
WA days/patient 25.1717
*Comparison for 53 pairs.80.6722.5% of predicted value). Three patients
moved to another area, and 7 found the study too
laborious or uninteresting. At inclusion in the study,
we found no significant difference between these
16 patients and the remaining 66 patients in terms
of age, gender, spirometry, and asthma severity as
assessed by nocturnal symptoms. For the rest of the
study we will only consider these 66 patients.Asthma morbidity and quality of life
Even in mild asthmatics recruited on an outpatient
basis, asthma morbidity as assessed by health care
consumption was surprisingly high, but was sig-
nificantly decreased after EP (Table 2). There was
no significant increase in outpatient visits after EP,
but we must acknowledge that we were able to
collect reliable data on outpatient visits and
medications for only, respectively, 53 and 51
patients. This was mainly because retrospective
consultation of medical notes of participating
physicians covering visits in the year preceding
the therapeutic intervention could not accurately
define whether those visits were due to asthma.
There was a significant change in asthma severity
and quality of life 12 months after EP (Figs. 2
and 3). There was no change in spirometry before
and after 12 months of EP: FEV1 (% predicted) was,
respectively, 80.6+/22.5 and 84.5+/21 (P=.33)
and FVC (% predicted) 93+/24 and 96.8+/21
(P=.3).Costs and benefits
When comparing yearly economic costs of hospita-
lisations, emergency visits, outpatient visits, and
days of absence from work before and after EP, EP
resulted in a tremendous saving (Table 3). The costafter education programme (EP) in 66 patients.
P After EP P-value
n ¼ 66
5%) 5/66 (8%) o.001
68
9 (121) 13.674.0 (421) o.001
8%) 35/66 (53%) o.001
128
(130) 3.773.1 (1-15) o.01
374.28) 301 (5.6871.93) .162*
9%) 9/66 (14%) o.002
126
.9 (285) 1476.4 (240) o.002
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Figure 2 Asthma severity as assessed by night symptom prevalence before and 12 months after teaching (GINA 19952).
Environment
Emotions
Symptoms
Activity
Overall
Before EP After EP 
*
*
*
*
§
0 1 2 3 4 5 6 7
Figure 3 Asthma related quality of life before and after
education programme (EP; *Po.001; yPo .01).
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gramme was 117’699 h, but it resulted in a net cost
reduction of 230’810 h. I.e. the cost/benefit ratio
was 1.96. Interestingly, the supplementary cost of
drugs after intervention (+19%) is almost balanced
by the decrease in the cost of emergency visits.
Moreover, French and German versions of the
brochure made a successful impact on asthmatics.
Seventy-five thousand free copies were made
available for distribution across Switzerland. There
was such considerable demand that supplies of the
first printing of the brochure were rapidly ex-
hausted.Discussion
Our study showed that a multidisciplinary out-
patient education programme, conducted in a non-
university setting, is cost-effective, improves the
health-related quality of life and decreases asthma
morbidity of participating patients.We decided not to perform a new randomised,
controlled study, but rather to perform a study of a
multiple implementation strategy, as recom-
mended in asthma guidelines, 1–2,20 in real clinical
practice, far from a university setting for 2 reasons:
first, there is no need for another controlled study
to prove the value of patient-oriented asthma
education which is already evidence based21 and
recommended in most guidelines1–2,22; second, we
should privilege the development of more efficient
methods to control asthma by helping patients to
develop proactive self-management attitudes
through multiple implementation strategies orien-
tated towards the real needs of outpatient medical
practice.12,20,23,24 It is clearly established that an
education program that offers only the opportunity
to increase knowledge without any attempt to
influence self-management skills, behaviours or
attitudes of patients does not reduce hospitalisa-
tion rates (21EV). Therefore we decided to use a
cheap and simple tool—a personal patient note-
book—to reinforce the 3 important components of
asthma education, i.e., written action plan, self
monitoring and regular medical review. Such a
program has to be supported by health profes-
sionals who build an interdisciplinary network and
bring their own dynamism and expertise as clin-
icians, allowing a better adaptation of the ther-
apeutic education programme to the patient’s real
needs. Moreover, patient access to asthma educa-
tion is improved when patients are recruited in
general practice and not when they are hospitalised
for acute exacerbation of their asthma.
The direct costs such as emergency visits,
hospitalisations and days off work are high, but
not surprisingly so when compared to other studies
on asthma education done on an ambulatory
ARTICLE IN PRESS
Table 3 Cost-benefit Analysis of the Education Programme (EP) in Euros.
Year before EP Year after EP Cost per unit Benefit of EP Cost of EP
Use of health care resources
Hospital days 232 68 533.- 87 412.-
Emergency visits 314 128 47.- 8 742.-
Outpatient visits* 339 375 26.- 936.-
Anti-asthmatic medications* 42799.- 51143.- 8344.-
Work absenteeism (total days) 652 126 256.- 134 656.-
Education programme
Brochure development and printing 66 352.- 66 352.-
Teaching session and extra-costsy 12 667.- 12 667.-
Coordinating nurse salary 29 400.- 29 400.-
Total costs and benefits 230 810 h 117 699 h
*Calculated for 66 patients;
yExtra-costs included the supplementary cost of the initial briefing visit and the administrative expenses to run the
programme.
J.-M. Tschopp et al.360basis.6,24,25 They vary from 43% to 56% of total
costs.25–27 We obtained a very important decrease in
direct costs after our education program. We did not
consider other direct costs such as home care,
expenditure on alternative medicine, ambulance
costs etc, which might have further increased
expenses. Concerning indirect costs, we only took
into account the loss of productive work in employed
patients (48/66). Such an approach underestimates
asthma-related indirect costs: indeed, other costs
should also be considered (e.g. loss of productivity
when patients work despite a poor quality of sleep,
and time spent by others caring for the asthmatic
during an exacerbation29). As others in previous
reports.6 we could also have considered loss of other
activities (i.e.; that of housekeepers, or students)
that also represent an economic burden for the
community. Furthermore, the use of an average gross
salary may result in an underestimation of the loss of
productivity.6 All these factors would have further
favoured our study. However a concept of indirect
costs encompassing only workdays lost is simpler and
more relevant for health service providers such as
insurance companies.
Some limitations to this report must be consid-
ered. Patients were recruited by motivated physi-
cians participating in the programme, who might
have selected cases more prone to accept asthma
education. We must also consider the possibility
that the improvement in quality of life after the
educational intervention only reflects a placebo
effect due to better attention paid by health
professionals to their patients, rather than an
improvement in skills and coping abilities. How-
ever, as we measured an improvement in peak flow
performance and use of inhalation devices,16 such a
hypothesis is very unlikely. Despite no change inspirometry, educated patients experienced an
improvement in health-related quality of life
(HRQL) and a decrease in nocturnal symptoms and
emergency visits. Indeed, a disease-specific HRQL
questionnaire gives an overall picture of disease
control, and may be contributive as a clinical
instrument to follow–up patients with asthma.
Sudre et al.28 recently conducted a systematic
review of published educational interventions for
patients with asthma. They concluded that these
programs were often poorly documented. Our study
attempted to overcome this.
First, we focused our program on a clear, under-
standable, attractive teaching brochure, developed
by a multidisciplinary team interested in asthma
therapy (2 general practitioners, 6 pulmonologists
one of whom was specialized in patient education, 2
pharmacists, 3 respiratory nurses, 1 psychologist and
1 asthmatic patient). The brochure was conceived
and written at an easy reading level with straightfor-
ward information backed up with illustrations. We
also wanted a brochure that would be well accepted
by all involved in the treatment of asthma, i.e., any
caregiver, or young or old asthmatic patient. Second,
we set up a 2-day seminar to teach the teachers
about asthma and asthma education in a multi-
disciplinary strategy. They received not only infor-
mation about asthma, but also about adult
education. Finally, when visiting the specialist,
patients were individually informed by both the
specialist himself, and by the respiratory nurse. We
insisted that clear objectives should be discussed and
written concisely in a personalised, pre-printed
notebook, carried by the patient when visiting any
caregiver, i.e., family physician, pharmacist, or
specialist. Thus, caregivers could add further com-
ments if agreed by the patient.
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many discussions based on the hypothesis that each
health professional could reinforce therapeutic
messages and patient skills, provided information
was given in a coherent way. The individualised
patient notebook forms the axis of an ascending
spiral of dynamic improvement in care allowing the
patients to appropriate for themselves concepts of
asthma disease management, and develop their
own coping strategy (Fig. 1).
To our knowledge, none of the previous studies
about asthma education describe a multidisciplin-
ary implementation strategy with outpatient fol-
low-up. Sudre et al.28 mentioned only 1 out of 94
studies providing education by such a strategy; this
study related in fact to COPD patients following a
pulmonary rehabilitation program. Our dynamic,
educational process allowed patients to acquire
knowledge and skills at their own rhythm, in a
readily understandable manner. Apart from the first
teaching session lasting about 30min, further
educational sessions were done during normal visits
either to the family doctor or the specialist. We still
need to prove the suitability of such a programme
in real clinical practice involving less motivated
professionals who are not participating in a study.
However, we believe that this multidisciplinary
approach was well accepted by health professionals
who learnt to work better together by building a
flexible health network without a complicated,
new health structure. Rather than opposing pri-
mary and secondary care,18 it seems better to
stimulate existing synergies in the health system.
When starting this program, we found no theore-
tical support in the medical literature for the
development of asthma education in a multidisci-
plinary health network. Since then, asthma net-
working and guided self-management have been
developed in Finland with a clear economic benefit
in comparison with best usual care.29,30 To decrease
the burden of asthma, we believe that the guide-
lines of standard education programs need to be
adjusted to local conditions.
In conclusion, our study showed that supervised
self-management of asthma using personalised
patient education by a multidisciplinary health
network reduces direct and indirect costs of
asthma, and improves quality of life of these
patients.Acknowledgements
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